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WKH DGYDQWDJHV RI WKH SURFHVV FRPELQDWLRQ OLNH WKH LQFUHDVHGZHOGLQJ VSHHG RUZHOGLQJ TXDOLW\ DUH VWLOO SUHVHQW
+HUPVGRUID,WLVSRVVLEOHWRTXDGUXSOHWKHZHOGLQJVSHHGZKHQFRPELQLQJDUFDQGODVHUEHDPLQRQHSURFHVV
]RQH&XL7KHDGGLWLRQDOHQHUJ\RIWKHODVHUUDGLDWLRQOHDGVWRDQLQFUHDVHRIPHWDOYDSRXULQWKHHOHFWULFDODUF
DQG WKHUHZLWK UDLVHV WKH DPRXQW RI WKHPHWDO LRQV +XZKLFK DOVR OHDGV WR D FKDQJH LQ WKH DUF YROWDJH DQG
FXUUHQW 6WHHQ ,W LV VWLOO XQFOHDU LI WKLV FKDQJH LQ WKH HOHFWULFDO DUF¶V FRQGXFWLYLW\ LV UHVSRQVLEOH IRU WKH
REVHUYHGVWDELOL]DWLRQHIIHFWZKLFKDOORZVDQ LQFUHDVHRI WKHZHOGLQJVSHHG)XUWKHUPRUHDQDUF URRW IL[HG WR WKH
ODVHUVSRWRQWKHZRUNSLHFHLVREVHUYHG,WDOORZVWKHDUFSRVLWLRQWREHFRQWUROOHGE\SRLQWLQJWKHODVHUEHDPWRWKH
WDUJHW SRVLWLRQ RQ WKH ZRUNSLHFH 6FKQLFN +HUPVGRUIE ZKLFK LV D KXJH DGYDQWDJH LQ LQGXVWULDO
DSSOLFDWLRQV)RUH[DPSOHZKHQZHOGLQJEXWWMRLQWVLQFDVHRIPHWDOVKHHWVRIXQHTXDOWKLFNQHVVLWLVSRVVLEOHWRIL[
WKHDUFRQWKHGHHSHVWVKHHWLQRUGHUWRLPSURYHWKHVHDPTXDOLW\+HUPVGRUID




:LWKQPFHQWUHZDYHOHQJWK DQGQP OLQHZLGWK WKH XVHGGLRGH ODVHURYHUODSV WKHVH DUJRQ HPLVVLRQ OLQHV
+HUPVGRUID+HUPVGRUIHWDOVXSSRVHGWKDWWKHUHVRQDQWDEVRUSWLRQRIODVHUUDGLDWLRQOHDGVWRDFKDQJHRIWKH
HOHFWULFDOFRQGXFWLYLW\RIWKHDUFZKLFKFRXOGEHUHVSRQVLEOHIRUWKHVWDELOL]DWLRQRIWKHDUF+HUPVGRUID7KLV
HIIHFW KDV DOUHDG\ EHHQ NQRZQ IURP RSWRJDOYDQLF VSHFWURVFRS\ ZKHUH D ODVHU EHDP SURSDJDWHV WKURXJK D JDV
GLVFKDUJHDQGGULYHVWUDQVLWLRQVEHWZHHQWZRHOHFWURQLFVWDWHVRIDWRPVRULRQVFDXVLQJDFKDQJHRIWKHSRSXODWLRQ
GHQVLWLHV'HPWU|GHU7KHFKDQJHRIWKHSRSXODWLRQGHQVLWLHVDIIHFWVWKHGLVFKDUJHFXUUHQWEHFDXVHRIDFKDQJH
RI WKH LRQL]DWLRQ SUREDELOLWLHV 'HPWU|GHU $ FKDQJH RI WKH RSWRJDOYDQLF FXUUHQW LQ DQ DUJRQILOOHG JORZ
GLVFKDUJH WXEHZDV GHPRQVWUDWHG LQ 0DWVXWD$FFRUGLQJ WR UHFHQW VWXGLHV WKH UHVRQDQW DEVRUSWLRQ RI ODVHU
UDGLDWLRQLQD7,*ZHOGLQJDUFFKDQJHVWKHHOHFWULFDOFRQGXFWLYLW\RIWKHDUF(PGH(PGH.R]DNRYD
.R]DNRYE7KHUHVRQDQWLQWHUDFWLRQEHWZHHQODVHUUDGLDWLRQDQGH[FLWHGDUJRQDWRPVGHSHQGVRQWKHZHOGLQJ
FXUUHQW WKH VSDWLDO RYHUODS EHWZHHQ ODVHU EHDP DQG DUF WKH ODVHU SRZHU DQG WKH FHQWUH ZDYHOHQJWK (PGH
(PGH%DVHGRQWKHVHVWXGLHVDVLJQLILFDQWLQIOXHQFHRIWKHODVHUEHDPRQWKHDUFURRWDQGWKHSRVVLELOLW\WR
FRQWURO WKH DUF URRW SRVLWLRQ ZLWK WKH ODVHU EHDP SRVLWLRQ DUH H[SHFWHG 7KHVH HIIHFWV DUH DVVXPHG WR EH PRUH
SURQRXQFHGLQFDVHRIUHVRQDQWODVHUUDGLDWLRQ+RZHYHUDV\VWHPDWLFVWXG\RIWKHVHVXSSRVLWLRQVKDVEHHQPLVVLQJ
VRIDU






0HUNOH/RJL7,*$&'&ZDVXVHG7R LPSURYH WKHDFFHVVLELOLW\RI WKHDUF URRW IRU WKH ODVHUEHDP WKH7,*
WRUFKZDVVODQWHGWRZDUGVWKHZHOGLQJGLUHFWLRQPPDERYHWKHZRUNSLHFH7DEOHJLYHVDQRYHUYLHZRIWKH












WZRGLIIHUHQW GLUHFWLRQVZLWKRQH FDPHUD'HSHQGLQJRQ WKH H[SHULPHQW D FRPSDFW FDPHUD '&&0DQG D
KLJKVSHHG FDPHUD 0RWLRQ3UR < 6 ZHUH LQWHJUDWHG LQ WKH H[SHULPHQWDO VHWXS 7KH KLJKVSHHG FDPHUD


























3.1. Reaction of the arc on a cooled copper plate 
7R GHPRQVWUDWH WKH LQIOXHQFH RI WKH UHVRQDQW ODVHU EHDP H[SHULPHQWV ZLWK WKH 7,* DUF EXUQLQJ RQ D FRROHG
FRSSHUSODWHZHUHFDUULHGRXW)LJVKRZVGLIIHUHQWELQRFXODULPDJHVRIWKHDUFZKHQDSSO\LQJDODVHUEHDPDWWZR




DQGH[FLWHGDUJRQDWRPV&RPSDUHG WR)LJ)LJVKRZV WKHGLIIHUHQFH LPDJHRI WKHDUF LQFDVHRIDGHIOHFWHG
QRQUHVRQDQWODVHUEHDP,QWKLVFDVHWKHUHLVQRDGGLWLRQDOUDGLDWLRQIURPWKHRYHUODS]RQH



















 B. Emde et al. /  Physics Procedia  83 ( 2016 )  568 – 576 573


















574   B. Emde et al. /  Physics Procedia  83 ( 2016 )  568 – 576 
3.2. Welding steel sheets with an oscillated laser beam 
$VVKRZQLQWKHSUHYLRXVFKDSWHUVDUHVRQDQWODVHUEHDPFDQLQGXFHDFKDQJHRIWKHHPLWWHGUDGLDWLRQLQWKHDUHD
RI WKH LQWHUDFWLRQ ]RQH:KHWKHU WKLV FKDQJH KDV D WUDFHDEOH LQIOXHQFH RQ WKHZHOGLQJ MRLQWZDV LQYHVWLJDWHG E\
ZHOGLQJ H[SHULPHQWV RQ VWHHO ZRUNSLHFHV XVLQJ UHVRQDQW DQG QRQUHVRQDQW ODVHU UDGLDWLRQ 7KH ODVHU EHDP ZDV
RVFLOODWHGZLWKDIUHTXHQF\RI+]DQGDGHIOHFWLRQRIPP7KHUHVXOWVDUHVKRZQLQ)LJ,QERWKFDVHV







7R JDLQ LQIRUPDWLRQ DERXW WKH ZHOGLQJ ZLGWK WKH VXUIDFH SURILOHV RI WKH ZHOGV ZHUH PHDVXUHG XVLQJ D
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ZLWK WKHSRVLWLRQRI WKH ODVHUVSRWEHFDXVHRIDGGLWLRQDO OLJKWHPLWWHGIURPWKH LQWHUDFWLRQ]RQH)RUQRQUHVRQDQW
ODVHU UDGLDWLRQ QR VXFK DGGLWLRQDO OLJKW LV HPLWWHG$OWKRXJK WKH UHVRQDQW LQWHUDFWLRQ LV VXSSRVHG WR LQFUHDVH WKH
LRQL]DWLRQSUREDELOLW\ LQ WKH LQWHUDFWLRQ]RQHQHLWKHU WKHVL]HRI WKHKHDWDIIHFWHG]RQHQRU WKH VHDPZLGWKKDGD
VLJQLILFDQWLQIOXHQFHRQPHHWLQJWKHUHVRQDQFHFRQGLWLRQRQWKHZRUNSLHFHVXUIDFH,QFRQFOXVLRQVLQFHWKHSRVLWLRQ
RI WKHZHOG VHDP FDQ UHOLDEO\ EH FRQWUROOHG E\ WKH ODVHU EHDP LQ HLWKHU FDVH UHVRQDQW DV ZHOO DV QRQUHVRQDQW
PHHWLQJWKHUHVRQDQFHFRQGLWLRQLQWKHODVHUDVVLVWHG7,*ZHOGLQJSURFHVVGRHVQRWGRPLQDWHWKHZHOGLQJUHVXOW
$FNQRZOHGJHPHQWV
7KLVZRUNZDV VXSSRUWHGE\ WKH*HUPDQ5HVHDUFK)RXQGDWLRQ ')*XQGHUJUDQWQXPEHU:(DQG
8+
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